ISSN 1991-3494 5. 2020

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 5, Number 387 (2020), 145 —152 https://doi.org/10.32014/2020.2518-1467.153

I. Berdnikova, E. Kiseleva, D. Baeva, |. Solovyeva

South Ural State University, Chelyabinsk, Russia.
E-mail: Berdnira@gmail.com, lizkis121@gmail.com, baevada@susu.ru, solovevaia@susu.ru

CURRENT ISSUES OF ENERGY EFFICIENCY IMPROVEMENT
IN MODERN ECONOMIC CONDITIONS

Abstract. Electricity consumption is constantly growing in the world. In this connection, there are new urgent
problems of increasing energy efficiency and energy conservation. Exactly, the economic development of countries
and the change in the citizens’ life quality depends on successful solutions in this sphere. In addition, energy
efficiency today is the most important developmental indicator of the national economy. The article discusses
electricity consumption statistics in the world, a comparative analysis of the statutory conditions and the main
implementing energy efficiency methods and programs in different countries.

Key words: energy efficiency; energy saving public policy; economic efficiency; power consumption, energy
substitution.

Introduction. One of the largest sectors in world modern economy today is energy. Moreover, it is
also the basis for ensuring the viability and states economic development [1]. For more than 27 years,
electricity consumption has increased by 52% (figure). In turn, this means the improving energy efficiency
relevance, which can beneficially affect both the global and national economies, businesses, the results of
solving environmental and political problems, as well as individual household problems of providing
electric power resources [15].
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Research overview. Certainly, there is an active policy trend in the energy efficiency field in the use
of natural resources. That is why a huge amount of Russian and international researches are being
conducted on the topic of improving energy efficiency and energy saving [3]. Opinions of foreign and
domestic authors of scientific publications on this issue are similar [20]. In fact, improving energy
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efficiency is not the most difficult task. In the course of solving this problem, other questions are
simultaneously determined, such as strengthening energy security, improving the environmental situation,
improving the population life quality and growing the economies of countries as a whole [11]. Russian
researchers talk about the failures of energy conservation measures due to the legislative power
imperfection and policies in this direction. In order to overcome the existing state, it is necessary to apply
a policy that would allow the government to take a confident course towards streamlining management,
improving data quality and creating an organizational-legal regime that will promote long-term energy
efficiency projects [6]. The experience of developed countries is of particular interest in the international
community. Many countries, in modern conditions, insist on the importance of improving the energy
efficiency of industries.

Currently, China is the leader in energy consumption, displacing the United States from first place.
Their total share accounts for 56% of all electricity generated [16]. It is quite remarkable that, in recent
years, this indicator in the United States has decreased and for 2018 is 38%. India is in the third place after
China and the United States. The electricity consumption of India is about 11%. By the way, in India, the
growth of electricity production on a large scale continues.

In addition, from 2009 to the present day, there has been an increase in electricity consumption in
other developing countries of the Asia-Pacific region (South Korea, Thailand) [12]. Electricity
consumption in Japan has been decreasing since 2012, primarily due to measures to save energy after a
major accident at the Fukushima-1 nuclear power plant. However, in 2017, the increase in capacity for
electricity consumption began.

In the European Union, energy consumption generally remains stable. Relative growth is observed
only in Spain, Italy and Poland.

At this rate, it can be concluded that there has been a stable situation in this area. The relationship
between the indicators of electricity consumption and global economic indicators is traced [2]. Another
significant detail is that global energy consumption is growing faster than other energy carriers due to
electrification process.

Materials and methods. The main role in the consumption of electricity by industry on a global
scale is played by industrial consumers - 31% and personal electricity consumption - 34.8% (table 1).

Table 1 — World electricity consumption by industry

Tw/h Percentage (%)
Sector

2000 2008 2017 2000 2008 2017
Industry 21.733 27.336 34.231 26.5 27.8 31.0
Transport 22.563 26.747 28.796 275 27.3 26.0
Personal consumption and services 30.555 35.861 38.471 37.3 36.0 34.8
Non-energy use 7.119 8.241 8.961 8.7 8.9 8.2
Total 87 98 110.2 100 100 100

The structure of electricity consumption in the Russian Federation is quite stable when comparing the
figures of the Russian Federation with world statistics. The industrial sector accounts for about 55% of the
total electricity consumption [5]. However, since 2010 this figure has been decreasing and the electricity
consumption indicator by the population is growing. Moreover by 2017, it amounted to 14.2% (table 2).
The smallest electricity consumption percentage belongs to agriculture and the forest industry, at around
1.6% [17]. Fairly stable sectors for electricity consumption remain transport and communications - 8.6%.

According to experts from the IEA (International Energy Agency), Russia has a potential energy
efficiency ratio of around 40%. This includes both production indicators and domestic usage indicators of
the electric power industry. Many Western European countries, Japan, the USA began to show close
attention to the energy conservation problem more than 30 years ago [13]. These countries have managed
to achieve very impressive results, such as a reduction in the energy intensity of GDP by more than 25%.
They succeeded in achieving these indicators by laws and regulations on energy conservation, the creation
of special governing bodies in this area, as well as the development and implementation of energy
efficiency policies [18].
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Table 2 — Electricity production and consumption in the Russian Federation (in billion kwh)

2009 | 2010|2011 2012|2013 |2014| 2015|2016 2017
Electricity generated | 992 | 1038 | 1055 | 1069 | 1059 | 1064 | 1067 | 1069 | 1072
Released outside the | 18 19 24 14 16 8 9 8 10
Russian Federation
Received outside the |3 2 10 8 11 9 12 10 11
Russian Federation
Visible consumption | 977 | 1021 | 1041 | 1063 | 1055 | 1065 | 1051 | 1063 | 1066
Urban and rural 121 | 127 | 131 | 137 | 141 | 146 | 147 | 149 | 151
population
Industry 533 | 554 | 568 | 574 | 565 |561 | 563 | 562 |561
Agriculture, forestry | 15 16 16 16 15 15 16 17 16
Construction 10 10 11 11 12 10 11 13 13
Transport and 83 86 87 88 90 91 93 91 90
communication
Wholesale and retail | 112 | 119 | 120 |28 30 34 31 29 31
trade
Other economic 98 99 98 98 99 99
activities
Electrical grid losses | 113 | 108 | 105 | 105 | 105 | 107 | 102 | 105 | 107

The main tools for implementing these actions are:

— coercive measures (legislative acts, declarations);

— incentive measures (financial incentive measures - government subsidies, tax benefits);

— educational methods (communication with consumers, with the aim of their transition to energy-
saving technologies in everyday life, the formation of a culture of using natural resources).

Results. In developed countries, various measures are being taken to interact and ensure energy
efficiency (table 3) [9]. In the US, the Energy Policy Act 2005 covers all energy issues. An important
feature of this legislative act is that it does not require the adoption of any additional declarations; the

responsible authority is the Department of Energy (DOE).

Table 3 — Comparative analysis of energy efficiency measures

of 2012

Indicators The United States Japan European countries
Government gSeL?%F%L'g ac;ztfi?r?gnce Energy Conservation Center, Japan | Main Governing Bodies —
laws P 9y Energy Savings Act of 1979 States Energy Agencies

Taxes, customs,
credits and other
mechanisms,
stimulating
increase in energy
efficiency and
resource
conservation

The American Recovery

and Reinvestment

Act of 2009,

Regulates tools to stimulate
energy conservation.

Preferential tariffs for energy
payments for energy-efficient
buildings. State subsidies from 50
to 200 dollars when buying a new,
more energy efficient technology.

Tax program

For small businesses, a tax credit
of 7% of the base cost of
equipment purchased. For all
enterprises - a tax deduction in
an amount not exceeding 30%
of the base cost of equipment.
Credit programs: in the case of
acquisition, rental or energy-saving
equipment in the amount of 270
million yen loan at special
preferential rates

Tax incentives:

incentive tariff for electricity
and a project to create a
network of smart meters;
feed-in tariff program is
designed to develop
independent production of
electricity by individuals and
legal entities using renewable
energy sources.

Long term tasks

Limit greenhouse gas emissions
by 2050 by 83%.

Reduce dependence on energy
imports

Increase self-sufficiency
in energy up to 70%

20% reduction in CO2
emissions;

20% of EU energy
consumption comes from
renewable energy sources;
20% reduction in primary
energy consumption

Place in the world

2

From 6 to 10

Energy efficiency
assessment
criteria

Refusal from import of energy
resources, CO2 reduction

CO2 reduction

Reduce CO2 and greenhouse
gas emissions
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In Japanese practice, among the measures to achieve energy efficiency, there is an extensive network
of state subsidies covering the industrial, transport, and commercial sectors [13]. As an example, in the
industrial sector, there is support for projects that can provide energy-efficient modernization of
production. In addition, for the commercial sector, the introduction, promotion of energy-saving
technologies in infrastructure, grants for the natural gas-fired water heaters introduction.

In Western European countries, special attention is paid to the Feed-in Tariff program. This program
is an economic and political mechanism designed to attract investment in renewable energy technologies.

In Russia, the process of increasing and achieving energy efficiency is at the initial stages [4]. It can
be considered that measures taken by the government to pursue an active energy conservation policy, for
example: Decree of the President of the Russian Federation No. 889 of June 4, 2008 “On some measures
to improve the energy and environmental efficiency of the Russian economy”. Resolution No. 746 -
Resolution of the Government of the Russian Federation of September 5, 2011 “On approval of the Rules
for the provision of subsidies from the federal budget to the budgets of entities Of the Russian Federation
for the implementation of regional programs in the field of energy conservation and improving energy
efficiency”. “The State Program of the Russian Federation for energy conservation and energy efficiency
for the period until 2020”. “Energy Strategy of the Russian Federation for the period until 2030”.

Among the main tasks in the Energy Strategy, “the need to increase energy efficiency and reduce the
energy intensity of the economy to the level of countries with similar climatic conditions (Scandinavian
countries, Canada)” is highlighted. Large-scale structural economic transformations are foreseen both in
the industrial sector and in terms of the production of GDP as a whole. The strategy stipulates that
industries with low energy intensity, which specialize mainly in high-tech products, will develop at a
faster pace [7]. The government plans to create a new growth opportunity based on manufacturing and the
high-tech services sector, which have a relatively lower energy intensity. It is expected that by 2030 the
share of low-energy-intensive sectors such as food, light industry, engineering will increase with 1.5 times
in the structure of the industrial sector and will make up more than half of the total industrial production.

Nevertheless, there are practically no real ongoing actions and measures for industry, transport, the
housing and utilities sector, and infrastructure facilities. In accordance with paragraph 21 of Article 381 of
the Tax Code of the Russian Federation, “organizations regarding newly commissioned facilities having
high energy efficiency are exempted from property tax”. This is almost the only incentive mechanism in
the field of energy conservation. State subsidies to regional budgets for energy efficiency and energy
saving programs are provided, however, there is no working mechanism for implementing actions [8].

There are a number of problems that impede the increase in energy efficiency in Russia:

— macroeconomic: inadequate project financing, energy prices, economic forecasts of growth and
fall;

— problems of the state regulation;

— insufficiently developed institutional sphere;

— problems in creating public information systems;

— difficulties in organizing statistical observations.

Today, according to experts, Russia has a rather large potential in the field of energy efficiency.
According to average estimates, it amounts to more than 40%, however, it is necessary to review a number
of issues and turn to world experience in solving this urgent problem, mainly by creating specific
mechanisms for implementing existing regulatory legal acts and programs. Long-term goals in this area
can help achieve such measures as determining tax and credit policies, attracting investments, as well as
creating an extensive system of government subsidies for specific measures to improve energy efficiency
in both production and the housing and communal sector, and introducing preferential tariffs for industries
that switched to Energy Saving Technologies.

The purpose of the prospective formation of the fuel and energy balance of Russia and its effective
use can be attained. However, for this it is necessary to increase the level of energy efficiency and energy
saving. The modern development of the Russian economy is characterized by the relationship of energy
saving and energy efficiency for many enterprises in the industrial sector. As applied to the gas industry, it
can be said that energy efficiency is considered as an indicator representing the ratio of the total profit
received from the use of energy resources to the total cost of using certain types of energy resources in the
production and technological process of gas production and use for certain period [13].
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Over the past few years, in the vast majority of developed countries, the relative price of production
has been falling as a result of the development of innovations. All innovations are provided and improved
by computing power, the pace of development and diffusion of innovations is unprecedentedly fast [10].
Acrtificial intelligence has achieved significant success due to the rapid growth of computing power and
the availability of colossal amounts of data. The value of storing information is currently approaching zero
(storing 1 GB today costs less than $ 0.03 per year compared with $ 10 thousand two or twenty years ago).

Discussions. Developed and developing countries are focusing on the use of biofuels and improving
the technology itself [19]. Due to investments aimed at research and development of alternative and
renewable energy sources, it is planned to increase energy efficiency and energy saving (table 4).

Table 4 — Energy Conservation Measures in Developed Countries

Country Tax benefits Governmental support
Enterprises engaged in the production of energy-
efficient technologies and high-tech equipment
Germany %iexempted f“’"f‘ taxes_pam_ally or c_omple_tely. Active state stimulation of the solar and wind energy
en reconstructing residential premises with
increasing thermal characteristics, the owner
receives a 20% discount on tax payments.
Denmark The tax calculation depends on the amount of Heating supply law
carbon contained in the fuel.
Financial support by the government for the transition to
Finland 3 energy-saving energy technologies and energy-efficient
equipment. The use of local fuels (peat, wood processing
waste) is stimulated by the Government.
Norway Carbon tax Investments in technologies related to the production of
aluminum and ferroalloys.
. installing solar panels, 1/3 of the cost of work is returned
Japan Coal tax is cancelled t0 homeowners
Energy benefits for energy-efficient buildings. 20% of the
USA 3 cost of work aimed at increasing the energy efficiency of
residential buildings is financed by the government.
Energy efficiency audit of enterprises.
- . - Investment support for renewable energy projects. Partial
France I|fe-_I|ne tariffs for the use of energy-efficient refund for the purchase of energy-efficient equipment and
equipment and technology.
technology.
Brazil B Financial support for the production of biofuels (ethyl
alcohol) using sugarcane.

Another fuel to use is the natural gas. Efficiency of usage such energy sources is strongly depend on
the specific conditions of the region [14]. Natural gas is used in many sectors of the economy: to obtain
electricity and heat, to meet the household needs, as automobile fuel, as raw material for the chemical
industry. Russian gas is a cheap and therefore widely used type of fuel. An analysis of the structure of
consumption of initial energy carriers in the Russian economy shows that the grain of gas exceeds 50%,
and the grain of gas used as fuel for thermal power plants accounts for over 70% (table 5).

Table 5 — Gas consumption structure by consumer categories

Category Percentage (%)
Oil industry 395
Power industry 14.9
Agro-industrial complex 11.2
Cement industry 10.0
Household consumers 8.5
Auto-agricultural machine-building 75
Metallurgical industry 5.5
Population 2.1
Other industries 0.6
Compressed natural gas turnover 0.1
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Natural gas is one of the important components of fuel and energy resources - this is the third place of
use in production. The share of its consumption is significant in various sectors of the economy.
Therefore, the gas industry of Russia, being the basis of its fuel and energy complex, is so important for
the growth of the country's economy [6].

The character of gas consumption and special features of the gas powered equipment allows using it
at the peak hours, because there are low costs of turning it off and on frequently. The majority of other
types of power systems consume colossal loads at the peak hours that lead to rapid equipment wear. These
facts are fraught with an increase in accident rate if the gas power equipment will not become widespread.
The trend will be strengthened due to continued economic growth and underfunding of energy. Therefore,
given the geographical and economic features of Russia, it is advisable to use natural gas at the peak of
electricity consumption. It can be used for combined-cycle gas turbine (GTCC) or Gas Turbine
Compressor Set. CCGT is the future of energy; analysis of global trends indicates that the construction of
CCGT has a high economic meaning. It has the highest efficiency of converting thermal energy into
electrical energy in comparison with all other methods, it generates less harmful emissions into the
atmosphere, relatively low cost of construction and installation, high maneuverability, the highest
coefficient of performance (COP) in comparison with all other methods of converting thermal energy into
electrical energy. Russia has huge reserves of associated gas; the development of natural gas substitution
technologies at the peak of electricity consumption is a very promising direction in the development of the
energy conversion industry.

Conclusion. In conclusion it must be said that generally all the measures related to increase the
energy efficiency and saving energy resources can be divided into three main areas:

1) saving the raw material base,

2) saving in the production process,

3) saving fuel and energy resources by the use of renewable energy sources.

Also to have the balanced energy system every country and every government has to analyze their
specific opportunities and generate the optimal strategy in energy production, it means that different
energy sources must be used according to their specific features and characteristics of the equipment. As
for Russian energy system the natural gas may be successfully used in the peak hours because of wide
availability of this type of fuel and high level of mobility gas powered generating capacity according to its
turn off/on time and costs.

W. Bepaunkosa, E. Kucenesa, /I. baeBa, U. ConoBseBa
Onrycrik Opant MeMJICKEeTTIK YHUBEepCcHTET1, UensOuHck, Peceit

KA3IPI'I SKOHOMUKAJIBIK KAFJIANIA SHEPT WS TUIMILTITTH
APTTBIPYABIH O3EKTI MOCEJIEJIEPI

W. bepanukoBa, E. Kucenesa, . baesa, U. CoJsioBbeBa
HOxHO-Y panbckuii rocy1apcTBEHHBIH yHUBEpcUTeT, Yenssounck, Poccus

AKTYAJIBHBIE BOITPOCHI HOBBIIIEHUA SQHEPT'O®®EKTUBHOCTH
B COBPEMEHHbBIX 9dKOHOMHWYECKHUX YCJIOBUAX

AnHOTanmsi. B Mupe nmoctosHHO pacteT notpedieHue 3eKTPOIHEPTHH, B CBSI3U C 3TUM IOSBIAIOTCS Bee Ooree
aKTyaJbHBIE TIPOOIIEMBI MTOBBIIIEHUS YHEPTro3(H(HEKTUBHOCTH M SHEProCcOCPEKEHNS, IMEHHO OT WX PEIICHHUS 3aBUCHT
KaK SKOHOMHYECKOE pPa3BUTHE CTPaH, TaK M KAa4eCTBO JXU3HU TpaxkaaH. Kpome Toro, sHeprodhhekTHBHOCTH Ha
CEroJiHs SABJSETCS BaXKHEMIINM II0KAa3aTeJIeM Pa3BUTHs SKOHOMMKH IoCyiapcTBa. B cratbe paccMOTpeHa CTaTUCTHKA
MOTPEOIEHUS SIEKTPOIHEPTHH IO CTPaHAM MHp, BBIIIOJTHEH CPAaBHUTEIBHBIN aHAIN3 HOPMAaTHBHO-TIPABOBHIX 0a3 U
OCHOBHBIX METOJIOB PEaJH3alMy MPOTPaMM IOBBIIICHHUS YHEProdPpPEeKTHBHOCTH Pa3INIHBIX CTpaH Mupa u Poccum.
IIpertosxeHsl MEpBI IO 3aMEILEHUIO YHEPTHH IPUPOIHBIM I'a30M.
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ITo ouenkam cneunanuctoB MDA (MexayHapoIHOTO DHEPreTHYECKOro ATEHTCTBA) yNpaBieHHUE JHEPTro-
s¢dexkTuBHOCTRIO B Poccuy B cpaBHEHUH C IpYTUMH MUPOBBIMH JIMJIEpaMU MTOTPEOICHHUS DIIEKTPOIHEPTHH HEYI0B-
JIETBOPUTENIbHOE, KO3(D(GHUIMEHT MOTEHIHANbHONH 3Heprodd¢GexTHBHOCTH HaxoauTcs Ha oTrMerke B 40%. Crona
BXOJST Kak IOKa3aTeNnyd NpPOM3BOJCTBA, TaK M MOKA3aTeIW OBITOBOTO HCIOJIB30BaHUS DIEKTpOodHepreTuku. [lpu-
CTaJbHOE BHUMaHKE K MpobieMe sHeprocOepexeHnsi MHOTHE 3aragHoeBporneickue ctpansl, Snonuns, CIIIA navanu
MposIBIATE yke Oomee 30 yer Ha3am. DTHM CTpaHAM yJalloch MOOWTHCS BEChMa BIEUATIIIOMIAX PE3yIBTATOB —
cHIkeHms sHeproemkoctd BBII Ha Goxnee wem 25%. JlocTwdb MaHHBIX NOKa3aTelnel MM YHAIOCh IO CPENCTBAM
BHEIPCHHUS HOPMATHBHO-TIPABOBEIX aKTOB 00 HHEProcOepeXKeHHH, MyTeM CO3JaHHs CIICIHAbHBIX OPraHOB YIIPaB-
JICHUS B 3TOW OOJNACTH, a Takxke Oyaromapst pa3paboTKe W pealn3aluil MOJUTHKH YHeprodddextuBHOCTH. BakHBIM
pe3yIbTaTOM, TIOJIYdCHHBIM B CTaThe, SBISIETCS 0030p M CHCTEMATH3alUs TaKUX MHCTPYMEHTOB, IPUMEHSIEMBIX B
mupe. OCHOBHBIMH I'PYIIIIAMH HHCTPYMEHTOB IOBBIIIEHUS SHEPT0I()(PEKTUBHOCTH SIBIISTIOTCS:

NPUHYIUTEIbHBIE MEPOIIPUATHS (3aKOHOATENIbHBIE aKThl, HOPMBI, JICKJIApaIii); CTUMYJIUPYIOIIHE MEPOIPHS-
TSt (Mepbl PUHAHCOBOTO CTUMYJIMPOBAHUS — FOCYAAPCTBEHHBIE CYOCH MM, HAIOTOBBIE JILIOTHI);

MPOCBETHUTENbCKHE METOBI (0OIIeHNEe ¢ MOTPEOUTESIMU C LENbI0 UX Mepexoja Ha dHeprocOeperaromume Tex-
HOJIOTUH B TIOBCEJHEBHOMN >KU3HH, (pOpPMHUPOBaHKE KYJIBTYPHI MOJb30BAHMS IPUPOAHBIMU pecypcamu). B pa3BHUTHIX
CTpaHax MHUpa IMPHUHUMAIOTCS Pa3JIMyHbIe MEPBI [0 B3aUMOJACHCTBUIO M 00ECIEYCHUIO 3HEProdh(HeKTHBHOCTH, 3TH
MEpbI CHCTEeMAaTH3NUPOBAHEI B CTaThE.

B craThe BBIENCHBI OCHOBHBIC OTPAaHIYCHHS U TCHICHIINU Pa3BUTHUS SHEPTETUICCKOH OTPACId B COBPEMEHHBIX
SKOHOMHYECKUX YCIOBHAX. 3a MOCIEIHNE HECKOIBKO JIET B TIOJABILIIONIEM OOJBITHHCTBE PA3BUTHIX CTPAH MPOHCXO-
IIUT TIQJICHUE OTHOCHUTENBHOW IEHBI CPEICTB NMPOW3BOJCTBA B pe3yibTaTe pa3BUTHS WHHOBaIWid. Bce mHHOBammm
00eCTIICUYNBAIOTCS M COBEPIICHCTBYIOTCS 32 CYET BHIYHUCIUTEIIFHOW MOITHOCTH, TEMIIBI Pa3BUTHS U PaCIIPOCTPAHCHUS
WHHOBAINI OKa3bIBAlOTCS OecnpereIeHTHO ObIcTphIMU. VICKyCCTBEHHBIH HHTEIUIEKT JOCTHUT CYIIECTBEHHBIX YCIIEXOB
Onarogaps CTPEMHUTEIBLHOMY POCTY BBIYHUCIUTEIBHBIX MOIHOCTEH M JOCTYITHOCTH KOJIOCCAIBHBIX OOBEMOB JTaHHBIX.
CrouMocCTh XpaHeHHss MHGOpPMalMKM B HACTOSIIEE BpeMs MpuOKaeTcss K Hymo. Pa3BuTble M pa3BHBarOIIneCs
CTpaHbl KOHIEHTPUPYIOT CBOC BHMMAaHHWE Ha NPUMEHEHHH OHOJIOTMYECKOTO TOIUIMBA M YIIYUYIICHHH CaMHX
TEXHOJIOTHH. 3a cueT WHBECTHLMH, HANPABJICHHBIX HA HCCIICAOBAHUS M Pa3BUTHE AJIbTEPHATHBHBIX U BO30OHOB-
JISIEMBIX MCTOYHUKOB SHEPIWH, IUIAHUPYETCS ITIOBBIILICHUE YHEPreTHUecKor 3(PEKTUBHOCTH U IHEProcOEpEKEeHUs.
Bribop cnenuduyecknx MCTOYHUKOB SHEPTUH CYHIECTBEHHO 3aBHCUT OT TEX OCOOEHHOCTEH, KOTOpBIE XapaKTEePHBI
JUTS KOHKPETHOW CTpaHBl WM PErHOHa, JaHHBIE OCOOCHHOCTH TakXKe IMPOaHAU3UpOBaHBI B cTatbe. OQHON W3
BO3MOJKHOCTEH, B YACTHOCTH B POCCHICKHX YCIIOBHSIX, SBIISICTCS POCT UCIIONB30BAaHUS TCHEPHUPYIOMINX MOIIHOCTEH
Ha ra30BOM TOIUIMBE. B criry ocoOeHHOCTEH ra30Boro 000pyJ0BaHUS TAaKOW SHEPTOHOCUTENH B COBPEMEHHOM MHUpE
Oyzert 1enecoo0pa3Ho MPUMEHATH TSI 3aMEIICHHUS 3JISKTPOIHEPTHH B ITUKU OTpeOeHus. ['eHepupyromue MOIIHOC-
TH, UCIIONB3YIOIINE APYTHE THUIBI YHEPTOHOCHUTEINS, MOTYT UCIBITHIBATH CYIIIECTBEHHBIC ITEPErpy3KH MO0 TpeOOBaTh
JUITMTEJIEHOTO BPEMEHH U 3aTpaT Ha MyCK M OCTAaHOBKY. B cBOIO odepe/b, MpUMEHEHHE apOra30BhIX YCTAHOBOK HIIH
ra3oTypOMHHBIX YCTAHOBOK MOYKHO Ha3BaTh OYAYIIMM JHEPreTHKH, OHH MMEIOT CaMyl0 BBICOKYIO 3(p(eKTHBHOCTh
npeoOpa3oBaHMs TEIJIOBOW YHEPIHU B AJIEKTPUUECKYIO B CPaBHEHUHM CO BCEMH JIPYTUMHU Criocobamu, GOpMHUPYIOT
MEHBIIIE BPEJHBIX BEIOPOCOB B aTMOC(eEpy, XapaKTepH3YIOTCS OTHOCUTEIBHO HU3KOW CTOMMOCTBIO CTPOUTENIBCTBA U
YCTaHOBKH, BBICOKOW MaHEBPEHHOCTBIO, CAMbIM BBICOKUM KO3()(HUIMEHT IOJIE3HOTO AEHCTBUS B CPaBHEHHU CO
BCEMH JAPYTHMH CIIOCOOaMHU NPeoOpa3oBaHUs TEIUIOBOM IHEPTHUH B 3JEKTpUUECKyro. I1o3TOMy B CTaThe OTIENBHO
aHATM3UPYETCS CTATUCTHKA IMOTPEONCHHs Ta3a W JENaroTCsA BBIBOABI O IEPCIEKTHBAX €ro HCIOJIB30BAHUS IS
TTOBBIIICHUS YHEPTO3(PPEKTUBHOCTH B 3aBUCHMOCTH OT reorpaduIecKuX U IKOHOMUIECKHX OCOOCHHOCTEH CTpaH.

KawueBpie ciaoBa: 3HeprodpdekTuBHOCTB, IHEprocOEpekeHHe, IMOMUTHKA TOCYNApCTBA, IKOHOMHYECKAs
3¢ PEKTUBHOCTB, YHEPronoTpedIeHne, 3aMeIIeHIe YHEPTHH.
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